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1
SELECTING SEARCH RESULT IMAGES
BASED ON COLOR

TECHNICAL FIELD

The present disclosure relates to systems and methods that
select search result images based on a reference to a color in
a search query.

BACKGROUND

Purchasers of products or services may perform various
search queries to locate a desired product or service. In some
situations, the purchaser may include one or more character-
istics of the desired product or service, such as color, size,
product type, and the like. However, many existing search
engines do not properly select products or services that have
the desired characteristics. Instead, at least a portion of the
search results displayed to the purchaser are not what the
purchaser desired. Further, many existing search engines do
not properly rank the search results based on the desired
characteristics provided by the purchaser.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting and non-exhaustive embodiments of the
present disclosure are described with reference to the follow-
ing figures, wherein like reference numerals refer to like parts
throughout the various figures unless otherwise specified.

FIG. 1is a block diagram depicting an environment within
which an example embodiment may be implemented.

FIG. 2 is a block diagram depicting an embodiment of a
server associated with an online marketplace.

FIG. 3 is a block diagram depicting an embodiment of a
user device.

FIGS. 4A and 4B represent a flow diagram depicting an
embodiment of a method for ranking search results based on
color.

FIG. 5 is a flow diagram depicting an embodiment of a
method for determining whether a user intended an actual
color in a search query.

FIG. 6 is a flow diagram depicting an embodiment of a
method for determining a similarity between two colors.

FIG. 7 is a flow diagram depicting an embodiment of a
method for generating search results by executing a second
search query.

FIGS. 8A and 8B represent a flow diagram depicting an
embodiment of a method for selecting a product image based
on color.

DETAILED DESCRIPTION

In the following description, reference is made to the
accompanying drawings that form a part thereof, and in
which is shown by way of illustration specific exemplary
embodiments in which the disclosure may be practiced.
These embodiments are described in sufficient detail to
enable those skilled in the art to practice the concepts dis-
closed herein, and it is to be understood that modifications to
the various disclosed embodiments may be made, and other
embodiments may be utilized, without departing from the
scope of the present disclosure. The following detailed
description is, therefore, not to be taken in a limiting sense.

Reference throughout this specification to “one embodi-
ment,” “an embodiment,” “one example,” or “an example”
means that a particular feature, structure, or characteristic
described in connection with the embodiment or example is
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2

included in at least one embodiment of the present disclosure.
Thus, appearances of the phrases “in one embodiment,” “in an
embodiment,” “one example,” or “an example” in various
places throughout this specification are not necessarily all
referring to the same embodiment or example. Furthermore,
the particular features, structures, databases, or characteris-
tics may be combined in any suitable combinations and/or
sub-combinations in one or more embodiments or examples.
In addition, it should be appreciated that the figures provided
herewith are for explanation purposes to persons ordinarily
skilled in the art and that the drawings are not necessarily
drawn to scale.

Embodiments in accordance with the present disclosure
may be embodied as an apparatus, method, or computer pro-
gram product. Accordingly, the present disclosure may take
the form of an entirely hardware-comprised embodiment, an
entirely software-comprised embodiment (including firm-
ware, resident software, micro-code, etc.), or an embodiment
combining software and hardware aspects that may all gen-
erally be referred to herein as a “circuit,” “module,” or “sys-
tem.” Furthermore, embodiments of the present disclosure
may take the form of a computer program product embodied
in any tangible medium of expression having computer-us-
able program code embodied in the medium.

Any combination of one or more computer-usable or com-
puter-readable media may be utilized. For example, a com-
puter-readable medium may include one or more of'a portable
computer diskette, a hard disk, a random access memory
(RAM) device, a read-only memory (ROM) device, an eras-
able programmable read-only memory (EPROM or Flash
memory) device, a portable compact disc read-only memory
(CDROM), an optical storage device, and a magnetic storage
device. Computer program code for carrying out operations
of the present disclosure may be written in any combination
of one or more programming languages. Such code may be
compiled from source code to computer-readable assembly
language or machine code suitable for the device or computer
on which the code will be executed.

Embodiments may also be implemented in cloud comput-
ing environments. In this description and the following
claims, “cloud computing” may be defined as a model for
enabling ubiquitous, convenient, on-demand network access
to a shared pool of configurable computing resources (e.g.,
networks, servers, storage, applications, and services) that
can be rapidly provisioned via virtualization and released
with minimal management effort or service provider interac-
tion and then scaled accordingly. A cloud model can be com-
posed of various characteristics (e.g., on-demand self-ser-
vice, broad network access, resource pooling, rapid elasticity,
and measured service), service models (e.g., Software as a
Service (“SaaS”), Platform as a Service (“PaaS”), and Infra-
structure as a Service (“laaS™)), and deployment models (e.g.,
private cloud, community cloud, public cloud, and hybrid
cloud).

The flow diagrams and block diagrams in the attached
figures illustrate the architecture, functionality, and operation
of possible implementations of systems, methods, and com-
puter program products according to various embodiments of
the present disclosure. In this regard, each block in the flow
diagrams or block diagrams may represent a module, seg-
ment, or portion of code, which comprises one or more
executable instructions for implementing the specified logi-
cal function(s). It will also be noted that each block of the
block diagrams and/or flow diagrams, and combinations of
blocks in the block diagrams and/or flow diagrams, may be
implemented by special purpose hardware-based systems
that perform the specified functions or acts, or combinations
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of special purpose hardware and computer instructions.
These computer program instructions may also be stored in a
computer-readable medium that can direct a computer or
other programmable data processing apparatus to function in
a particular manner, such that the instructions stored in the
computer-readable medium produce an article of manufac-
ture including instruction means which implement the func-
tion/act specified in the flow diagram and/or block diagram
block or blocks.

The systems and methods described herein generate search
results based on references to one or more colors in a search
query submitted by a user. As described herein, a product
search query is received from a user. The product search
query is analyzed to identify a reference to a color in the
product search query. The search query is executed to identify
multiple products arranged in an initial ranking order. A title
and/or description of each of the multiple products are ana-
lyzed to identify references to color. A modified ranking of
the multiple products is created by increasing the raking of
products thatinclude a reference to the color in the title and/or
description.

FIG. 1 is a block diagram depicting an environment 100
within which an example embodiment may be implemented.
Environment 100 includes an online marketplace 102
coupled to a data communication network 104, such as the
Internet, and a cellular communication network 106. Online
marketplace 102 includes any type of Web site or online
service thatis accessible by one or more users to purchase any
type of product or service. Online marketplace 102 may be
implemented using one or more systems and/or services, such
as web-based servers and the like. A particular online mar-
ketplace 102 may offer products or services associated with a
single entity (e.g., a single merchant) or from multiple differ-
ent entities. In some embodiments, online marketplace 102 is
implemented by the entity (e.g., merchant) offering the prod-
ucts or services. Online marketplace 102 may also be referred
to as an “ecommerce site,” an “ecommerce marketplace,” or
an “online ecommerce marketplace.” Online marketplace 102
is also coupled to a database 108, which stores, for example,
information associated with the products and services avail-
able through online marketplace 102. In some embodiments,
database 108 stores data utilized by one or more servers to
implement online marketplace 102.

Online marketplace 102 communicates with various sys-
tems, services, and devices through data communication net-
work 104. Data communication network 104 may utilize any
communication protocol and any type of communication
medium. In some embodiments, data communication net-
work 104 is a combination of two or more networks coupled
to one another. Online marketplace 102 also communicates
with various systems and devices, such as mobile devices,
through cellular communication network 106, which may
utilize any communication protocol and any type of commu-
nication medium. In some embodiments, cellular communi-
cation network 106 is a combination of two or more networks
coupled to one another.

As shown in environment 100, a mobile device 110 com-
municates with online marketplace 102 through cellular com-
munication network 106. Although a single mobile device
110 is shown in FIG. 1, particular embodiments may include
any number of mobile devices (and non-mobile devices)
communicating with online marketplace 102 through cellular
communication network 106. A second mobile device 112
communicates with online marketplace 102 through data
communication network 104. Although one mobile device
112 is shown communicating through data communication
network 104, particular embodiments may include any num-
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ber of mobile devices communicating with online market-
place 102 through data communication network 104. Mobile
devices 110 and 112 include any type of device capable of
communicating with online marketplace 102 through cellular
communication network 106 or data communication network
104, such as a cellular phone, a smart phone, a tablet com-
puter, a laptop computer, a desktop computer, a portable
entertainment device, a portable gaming device, and the like.

Additionally, a user device 114 communicates with online
marketplace 102 through data communication network 104.
User device 114 includes any type of device capable of com-
municating with online marketplace 102 through data com-
munication network 104, such as a smart phone, a tablet
computer, a laptop computer, a desktop computer, a portable
entertainment device, a portable gaming device, a game con-
sole, a set top box, and the like.

An optional color analysis service 116 is also coupled to
data communication network 104. Color analysis service 116
performs various functions related to the identification and
analysis of colors in a search query, as discussed herein. For
example, color analysis service 116 may analyze a particular
color referenced in a search query to identify similar colors,
such as identifying the color “pink™ as being similar to the
color “red.” Although a single color analysis service 116 is
shown in FIG. 1, particular environments 100 may include
any number of different color analysis services 116 coupled
to data communication network 104. In alternate embodi-
ments, one or more color analysis services are coupled
directly to online marketplace 102. In further embodiments,
one or more color analysis services or algorithms are con-
tained within online marketplace 102.

FIG. 2 is a block diagram depicting an embodiment of a
server 200 associated with online marketplace 102. Server
200 performs various functions related to the operation of
online marketplace 102, as discussed herein. In some
embodiments, online marketplace 102 includes multiple
servers 200 that cooperatively implement the functions
described herein. Server 200 includes a communication mod-
ule 202, a processor 204, and a memory 206. Communication
module 202 allows server 200 to communicate with other
systems, such as communication networks, other servers,
mobile devices 110 and 112, user device 114, color analysis
service 116, and the like. Processor 204 executes various
instructions to implement the functionality provided by
server 200. Memory 206 stores these instructions as well as
other data used by processor 204 and other modules con-
tained in server 200.

Server 200 also includes product search module 208,
which handles the receiving and processing of product search
queries (or product search requests) from multiple users. In
some embodiments, product search module 208 supports
various product search techniques, such as a keyword search,
a category search, a department search, a brand search, and
the like. In particular implementations, users interact with
server 200 through a user interface to search for desired
products or services. A search query processing module 210
performs, for example, various operations associated with the
processing of product search queries received from multiple
users. As discussed herein, search query processing module
210 may execute a search query to identity potential products
or services of interest to the user. In some embodiments,
execution of the search query identifies multiple products that
are initially ranked based on a likelihood of interest to the user
providing the search query (e.g., products with a highest
likelihood of interest to the user are presented at the top of the
ranking).



US 9,305,118 B2

5

A color analysis module 212 performs various functions
associated with identifying references to one or more colors
in asearch query. As discussed herein, any referenceto a color
in a search query may affect the ranking of the search results
presented to the user. Thus, color analysis module 212 may
communicate with search query processing module 210 and a
search result ranking module 214 to assist with the creation of
appropriately ranked search results. In some embodiments,
search result ranking module 214 may determine an initial
ranking based on an initial execution of the search query
submitted by the user. As discussed herein, search results
ranking module 214 may then modify the initial ranking of
the search results based on references to color in the search
query and other factors.

Server 200 further includes a user interface generator 216
that creates data to present various user interfaces to a user of
mobile device 110, 112, or user device 114. Example user
interfaces include search query input interfaces, product or
service listings based on the results of executing the search
query, and the like. A data communication bus 218 allows the
various systems and components of server 200 to communi-
cate with one another.

FIG. 3 is a block diagram depicting an embodiment of user
device 114. User device 114 is operated by a user to interact
with online marketplace 102 to search for products or ser-
vices, obtain information about various products or services,
place orders, and the like. User device 114 includes a com-
munication module 302, a processor 304, and a memory 306.
Communication module 302 allows user device 114 to com-
municate with other systems, such as communication net-
works, other user devices, online marketplace 102, and the
like. Processor 304 executes various instructions to imple-
ment the functionality described herein with respect to user
device 114. Memory 306 stores these instructions as well as
other data used by processor 304 and other modules con-
tained in user device 114.

User device 114 also includes a display generator 308,
which generates various signals that enable a display device
to present information to a user of the device. In some
embodiments, display generator 308 generates various sig-
nals that present a user interface to the user of user device 114.
This user interface allows a user to, for example, submit a
product search query to online marketplace 102. A user input
device 310 allows a user to interact with user device 114.
Example user input devices 310 include pointing devices,
buttons, switches, touch-sensitive portions of a touch-sensi-
tive display device, and the like. A data communication bus
312 allows the various systems and components of user
device 114 to communicate with one another. In some
embodiments, systems and components similar to those dis-
cussed above with respect to user device 114 are included in
mobile devices 110 and 112.

FIGS. 4A and 4B represent a flow diagram depicting an
embodiment of a method 400 for ranking search results based
on color. The example of method 400 describes the identifi-
cation of multiple products based on a user’s search query. In
alternate embodiments, similar procedures may be utilized to
identify multiple services or other items based on the search
query. Further, the method 400 can be applied to any type of
search query (e.g., keyword search, category search, and
department search) related to any number of merchants and
online marketplaces.

Initially, the method 400 accesses a search query generated
by a user at 402. As mentioned above, method 400 may be
applied to any type of search query (or combination of mul-
tiple types of search queries). For this example, the search
query includes at least one keyword entered by the user. The
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search query may be accessed from another system or may be
received directly from the user. The method 400 analyzes the
search query to identify any references to a color in the search
query at 404. For example, a search query “brown leather
jacket” includes a reference to the color “brown,” whereas a
search query “small leather jacket” does not include any
reference to color. Some search queries may contain refer-
ences to multiple colors, such as “red or pink purse.” In some
embodiments, each word or term in a search query is com-
pared against a database (or other data listing) of known color
terms to identify references to a color in the search query.

If a color is identified in the search query, the method 400
analyzes the search query to determine whether the user
intended an actual color in the search query at 406. In some
situations, a user may include a term in a search query that
matches a known color term, but the user did not intend the
term to identify an actual color. For example, a search query
for “Red Sox shirt” is referring to the baseball team “Red
Sox”, not the color red. In this example, the user did not intend
an actual color, so the term “red” is not considered in modi-
fying the rankings of the search results. Referring to FIG. 4A,
if an actual color is not intended at 408, the method 400
executes the search query and ranks the results without regard
to color at 410. Various techniques are available to determine
whether a user intended an actual color in a search query. In
some embodiments, the terms in the search query are com-
pared to a listing of known phrases that include a color term,
but do not intend an actual color. Examples include “Red
Sox,” “White Sox,” and “white water rapids.” In other
embodiments, a user’s intent is determined by comparing
cosine similarity between vectors, as discussed below with
reference to the example of FIG. 5.

However, if an actual color is intended at 408, the method
400 identifies multiple products associated with the search
query at 412 and creates an initial ranking of the multiple
products associated with the search query at 414. A color
associated with a particular product is determined, for
example, based on a title of the product, a description of the
product, a color parameter associated with the product, and
the like. For each identified product, the method 400 extracts
references to the color in the title and description of the
identified product at 416.

Referring to FIG. 4B, the method 400 continues by iden-
tifying additional colors that are similar to the color identified
in the search query at 418. For each additional color that is
similar to the color term in the search query, the method 400
determines a color similarity score between the additional
color and the color term in the search query at 420. Additional
details regarding the calculation of a color similarity score are
discussed below with respect to FIG. 6.

The method 400 continues by determining an initial rank-
ing of the multiple products identified using the search query
at 422. An updated ranking of the multiple products is gen-
erated at 424 based on colors associated with the multiple
products and the color similarity score associated with the
multiple products. For example, consider a situation where
two products initially have a similar ranking based on a search
query that includes a color term. If one of the products has a
color identical to the color term in the search query and the
other product has a different color (or dissimilar color), the
product with the identical color will be ranked ahead of the
other product. Additionally, if both products have colors that
are similar to the color term in the search query, the product
with the highest color similarity will be ranked ahead of the
other product. The method 400 concludes by displaying the
updated ranking of the multiple products to the user at 426. In
alternate embodiments, the method 400 generates data that is
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used by another device or system to present the updated
ranking of the multiple products to the user. In some embodi-
ments, a score is assigned to each of the multiple products and
the ranking of the multiple products is performed based on the
assigned score. In a particular implementation, the BM25F
ranking function is used to rank the multiple products.

In alternate embodiments, the method 400 is performed
without identifying or analyzing additional colors that are
similar to the color in the identified search query. In these
alternate embodiments, the method 400 does not consider
color similarity when ranking the search results. Instead, the
method 400 considers exact color matches between colors
identified in the user search query and colors associated with
the multiple products associated with the search query when
ranking the multiple products.

As noted above, a color associated with a particular prod-
uct may be determined based on a title of the product, a
description of a product, a color parameter associated with the
product, and the like. In some embodiments, products avail-
able in an online marketplace are periodically analyzed to
identify color attributes associated with the products. For
example, if a particular product does not have a color associ-
ated with a “color field” describing the product, a procedure
analyzes all data associated with the product to determine one
or more colors associated with the product. For example, the
title, description, and features of a product are analyzed to
identify actual colors associated with the product. If one or
more colors are identified, those colors are added to a “color
field” related to that product. In some embodiments, the title,
description, and features of a product are analyzed using the
systems and methods described herein to identify actual col-
ors associated with the product.

FIG. 5 is a flow diagram depicting an embodiment of a
method 500 for determining whether a user intended an actual
color in a search query. Initially, the method 500 accesses a
search query generated by a user at 502 and rewrites the
search query as a vector at 504. When rewriting the search
query as a vector, each term in the search query is identified
along with a number of occurrences of the term in the search
query. For example, a search query “brown leather jacket”
would have an associated vector [brown: 1, leather: 1, jacket:
1]. The method 500 continues by identifying titles of search
results associated with the search query at 506. Additionally,
the method 500 identifies vectors associated with each of the
identified titles at 508. The vectors associated with the iden-
tified titles are written in the same format as the search query
vector discussed above. In some embodiments, if a particular
title does not have an associated vector, the method 500
creates a vector associated with the particular title. The
method 500 calculates a cosine similarity between the search
query vector and each of the vectors of the identified titles at
510. The cosine similarity determines a similarity between
two vectors by measuring the cosine of the angle between the
two vectors. The cosine of the angle between the two vectors
provides an indication of whether the two vectors are pointing
in similar directions.

The resulting value of the cosine similarity calculation
mentioned above determines whether the user intended an
actual color in the search query. In one embodiment, a cosine
similarity of 0.8 is used as a threshold for determining
whether the user intended an actual color in the search query.
In this embodiment, if the cosine similarity is greater than or
equal to 0.8 at 512, the method 500 presumes that the user did
notintend an actual color in the search query. In this situation,
the method 500 executes the search query and ranks the
search results without regard to color at 514. However, if the
cosine similarity is less than 0.8 at 512, the method 500
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presumes that the user intended an actual color in the search
query. In this situation, the method 500 applies the identified
color (or colors) in the search query to modify the search
results ranking at 516.

FIG. 6 is a flow diagram depicting an embodiment of a
method 600 for determining a similarity between two colors.
In some embodiments, the method 600 is performed by a
color analysis service, such as color analysis service 116
(FIG. 1), or a color analysis module, such as color analysis
module 212 (FIG. 2). Initially, the method 600 accesses a
color term used in a search query at 602 and accesses a data
source containing known color terms at 604. A color similar-
ity is determined, at 606, between the color term used in the
search query and each of the know color terms accessed from
the data source. In some embodiments, a color similarity
score is associated with each (color term-known color) pair
that exhibits at least a minimal level of color similarity.

After determining a color similarity between the color term
in the search query and each of the known color terms, the
method 600 determines whether any pairs of colors are simi-
lar at 608. If none of the known color terms are similar to the
color term in the search query, the method 600 generates a
message indicating the lack of similar colors at 610. This
message is communicated to a system or procedure that is
handling the ranking of the search results. If, at 608, at least
one of the known color terms are similar to the color term in
the search query, the method 600 creates a listing of similar
colors and a color similarity score for each color in the listing
at 612. This listing is used by the system or procedure that is
handling the ranking of the search results, as discussed
herein.

In a particular example, a color term “red” is used in a
search query. Several known colors are determined to have at
least a minimal level of color similarity, such as “pink,” “bur-
gundy,” and “maroon.” In this example, a color similarity
score is calculated for each of the (red-pink), (red-burgundy),
and (red-maroon) pairs. The following table illustrates
example color similarity scores for the three identified pairs.
In this example, a lower similarity score represents a higher
similarity between the two colors.

Color Pair Color Similarity Score
Red - Pink 5
Red - Burgundy 12
Red - Maroon 9

In this example, the color pink has the highest similarity
with the “red” color term in the search query. Thus, a product
having a pink color is given a higher rank in the search results
when compared to products having burgundy or maroon col-
ors. Additionally, a product having a burgundy or maroon
color is given a higher rank in the search results when com-
pared to products having dissimilar colors, such as blue,
green, silver, and yellow.

In a particular implementation, a color similarity score is
calculated using a color difference formula published by the
International Commission on [llumination (CIE), commonly
referred to as CIE94. This formula determines a difference (or
distance) between two colors.

FIG. 7 is a flow diagram depicting an embodiment of a
method 700 for generating search results by executing a sec-
ond search query. Initially, the method 700 identifies an initial
search query generated by a user that includes a reference to
a color at 702. The method 700 then creates a second search
query by re-writing the initial search query without reference
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to any color at 704. For example, if the initial search query
was “brown leather jacket”, the second search query is
“leather jacket.” In some embodiments, the method 700 also
removes any color-related terms from the second search
query. Color-related terms include any terms that modify or
characterize a color, such as “dark,” “light,” “bright,” “dull,”
“pale,” and the like.

The method 700 continues by executing the second search
query to identify multiple products associated with the sec-
ond search query at 706. The method continues at 708 by
identifying products that include the color referenced in the
initial search query (or a similar color). For example, if the
initial search query was “brown leather jacket” and the sec-
ond search query was “leather jacket”, step 708 identifies
products thatinclude the color “brown.” For each product that
includes the color referenced in the initial search query
(“brown” in this example), the ranking score associated with
that product is increased based on the similarity to the color in
the initial search query. For example, products that include
the color “brown” will be given the greatest increase in rank-
ing since the colors match. Similar colors (such as “tan”) will
receive an increase in ranking, but the ranking increase will be
less than the increase for the exact color (“brown”). A specific
example of this ranking increase is discussed below. After
making any appropriate adjustments to individual product
rankings, the method 700 generates a ranking of the multiple
products based on the initial search query and the increased
ranking scores of one or more products at 710. The ranking of
the multiple products is then displayed to a user, communi-
cated to another system, stored for future reference, and the
like.

In one embodiment, the following procedure is utilized to
determine an increase in a product ranking score based on an
exact color or similar color in the multiple products discussed
above with respect to FIG. 7. In this embodiment, the color
referenced by the user in the search query is designated as
“S”. Using the CIE94 color difference formula mentioned
above. This formula is also referred to as a “color distance
formula”and a “color similarity formula.” The searched color
“S” is compared with multiple known colors (designated as
“C”) to identify colors that are similar to the searched color
“S”. The similarity between S and a particular color C is
designated as dis(C,S). In this embodiment, the color S is
considered to be similar to a color C if:

dis(C,$)<MAX_DISTANCE

where MAX_DISTANCE is a constant representing the
maximum distance (or maximum difference) between two
colors in which the two colors are considered “similar.”” In an
example implementation, MAX_DISTANCE=10.

For each color C that is considered “similar” to the
searched color S, the procedure calculates a base increase for
the color C using the following formula:

—~MAX_INCREASE
MAX_DISTANCEx dis(C, 5)

base_increase(C) = + MAX_INCREASE

where MAX_INCREASE is a constant representing the
maximum increase that may be applied to a product ranking.
In an example implementation, MAX_INCREASE=7. Using
the above formula, if the color distance is zero (indicating
maximum color similarity), the
base_increase=MAX_INCREASE. And, if the color distance
is MAX_DISTANCE, then the base_increase=0.
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Inthis example, there is a listing of items (11,12, 13, ..., In)
resulting from the re-written search query. Each item in the
listing has an associated ranking score S1, S2, S3, ..., Sn. The
procedure calculates the average score (designated as “avg_
score”) of the five items having the highest ranking score. A
particular item may have multiple colors. In this situation, Ci
is item 1’s color with maximum base increase. The score
increase for item “i” is determined using the following for-
mula:

base_boost(Ci) x.Si
avg_score

increase(i) =

The above formula ensures that items at the top of the
ranking list receive a greater increase than items at the bottom
of the ranking list. This approach reduces the likelihood that
an irrelevant item at the bottom of the list is moved to the top
of the list simply due to a matching color. For example, a
search query “red polo shirt” may return red pants near the
bottom of the ranking list. The formula avoids the situation
where the red pants are moved to the top of the ranking list for
the search query “red polo shirt” simply because the pants
contain the color term “red.” The final ranking score for each
item is determined by adding the initial ranking score for the
item to the increased ranking (increase(i)) for the item. The
final ranking scores for all of the items are then arranged in
numerical order to generate the ranking of the multiple prod-
ucts.

FIGS. 8A and 8B represent a flow diagram depicting an
embodiment of a method 800 for selecting a product image
based on color. As discussed herein, a user search query may
include a reference to a color. In these situations, the method
800 selects a product image that has the same color as the
color referenced in the search query. If there is no product
image with the same color, the method 800 selects a product
image with a similar color as the color referenced in the
search query. The selected product image is then displayed to
the user in the search results. By displaying a product image
with the color in the search query, or at least a similar color,
the user views products that are closest to the search query.

Initially, the method 800 accesses a ranking of multiple
products at 802 based on, for example, execution of a search
query provided by a user. The method 800 continues by
accessing a search query that was executed to create the
ranking of multiple products at 804. The search query is
analyzed at 806 to identify a reference to at least one color in
the search query. The method 800 selects a highest ranked
product among the multiple products at 808. Various proce-
dures for ranking the multiple products are discussed herein.

The method 800 continues by identifying product images
associated with the selected product (e.g., the highest ranked
product) at 810. In some situations, the selected product is
available in multiple colors or multiple styles. For example, a
particular shirt may be available in blue, red, white, gray, and
black. Similarly, a shoe may be available with a low heel,
medium heel, and high heel. Some products have multiple
product images to display different versions of the product.
The method 800 determines a color associated with each of
the identified product images associated with the selected
product at 812. In some embodiments, the color associated
with a particular product image is determined based on meta-
data associated with the product image. For example, each
product image may be stored as a file having a file name that
includes the color. An example file name for a product image
is “23442298_Red_180x180”. In this example, the color of
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the product image (red) is determined by parsing the file name
of the product image. The method 800 continues by deter-
mining whether any of the product images have a color that
matches the search query color at 814. If not, the method 800
branches to FIG. 8B, as shown.

If at least one of the product images has a color that
matches the search query color, that product image is selected
for display in the search results at 816. As noted herein,
displaying a product image having the color in the search
query provides a positive result for the user who sees the
product in the desired color. The method 800 continues by
selecting, at 818, the next highest ranked product from among
the multiple products (accessed at 802), and returns to 810 to
identify product images associated with that product.

Referring to FIG. 8B, if none of the product images has a
color that matches the search query color, the method 800
determines whether any of the product images have a color
that is similar to the search query color at 820. Various pro-
cedures for determining color similarities are discussed
herein. If there are no product image colors similar to the
search query color, a default product image is displayed in the
search results at 826.

If at least one of the product images has a color that is
similar to the search query color, that product image is
selected for display in the search results at 822. If multiple
product images have a color that is similar to the search query
color, the product image with the most similar color (e.g.,
closest color similarity) is selected for display in the search
results. The method 800 continues by selecting, at 824, the
next highest ranked product from among the multiple prod-
ucts (accessed at 802), and returns to 810 to identify product
images associated with that product. This process continues
until a product image is selected for each of the multiple
products.

Although the present disclosure is described in terms of
certain preferred embodiments, other embodiments will be
apparent to those of ordinary skill in the art, given the benefit
of'this disclosure, including embodiments that do not provide
all of'the benefits and features set forth herein, which are also
within the scope of this disclosure. It is to be understood that
other embodiments may be utilized, without departing from
the scope of the present disclosure.

The invention claimed is:

1. A method comprising:

accessing a ranking of multiple products associated with a

search query;

identifying a reference to a requested color in the search

query;

identifying a first product from the ranking of multiple

products;

identifying a plurality of product images associated with

the first product, each of the plurality of product images
having a file name;
determining, from the file name, a product color associated
with multiple of the plurality of product images;

calculating a base increase of the product color with
respect to the requested color in the search query based
on a predetermined threshold color distance and a pre-
determined threshold base increase;

determining a color similarity between the requested color

in the search query and the product color for the multiple
of the product images;
selecting, using one or more processors, a selected product
image of the multiple product images that has an asso-
ciated product color that is most similar to the requested
color in the search query, the associated product color
having a base increase greater than other one or more
product colors of the multiple product images; and

displaying a default product image when a user did not
intend an actual color by the requested color.
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2. The method of claim 1, further comprising generating
search results that include the selected product image.

3. The method of claim 2, further comprising communi-
cating the search results to a device operated by the user.

4. The method of claim 2, further comprising causing to
display the search results to the user.

5. The method of claim 1, wherein the reference to a
requested color in the search query is a keyword in the search
query.

6. The method of claim 1, the identifying of the reference to
the requested color in the search query includes comparing
each term in the search query with a listing of known color
terms.

7. The method of claim 1, further comprising displaying a
default product image when no product image has an associ-
ated color that is similar to the requested color in the search
query.

8. The method of claim 1, further comprising analyzing the
search query to determine whether the user associated with
the search query intended an actual color.

9. A method comprising:

accessing a ranking of multiple products associated with a

search query;

identifying a reference to a color in the search query;

for each of the multiple products:

identifying a plurality of product images associated with

each product, each of the plurality of product images
having associated metadata;
determining, from the associated metadata, using one or
more processors, a color associated with each of the
plurality of product images associated with each prod-
uct, the each of the plurality of product images including
a plurality of colors;

calculating a base increase of an individual color of the
plurality of colors with respect to the color in the search
query based on a predetermined threshold color distance
and a predetermined threshold base increase;

selecting a product image of the plurality of product

images that has an associated color that matches the
color in the search query, the associated color having a
base increase greater than other one or more colors ofthe
plurality of colors of the product image; and

selecting a default product image when no product image

has an associated color that is similar to the color in the
search query.

10. The method of claim 9, further comprising generating
search results that include the product image selected for each
of the multiple products.

11. The method of claim 10, further comprising commu-
nicating the search results to a device operated by a user.

12. The method of claim 10, further comprising causing to
display the search results to a user.

13. The method of claim 10, further comprising analyzing
the search query to determine whether a user associated with
the search query intended an actual color.

14. The method of claim 13, further comprising displaying
a default product image when the user did not intend an actual
color.

15. An apparatus comprising:

a memory to store data associated with at least one product

image; and

one or more processors coupled to the memory, the one or

more processors configured to:

access a ranking of multiple products associated with a

search query;

identify a reference to a color in the search query;

identify a first product from the ranking of multiple prod-

ucts;
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identify a plurality of product images associated with the
first product, each of the plurality of product images
having associated metadata comprising a file name;

determine, from the file name, a color associated with each
of'the plurality of product images that includes a plural- 5
ity of colors;

calculating a base increase of an individual color of the

plurality of colors with respect to the color in the search
query based on a predetermined threshold color distance
and a predetermined threshold base increase; 10
select a product image of the plurality of product images
that includes an associated color that is most similar to
the color in the search query, the associated color having
a base increase greater than other one or more colors of
the plurality of colors of the product image; and 15
select a default product image when a user did not intend an
actual color.

16. The apparatus of claim 15, the one or more processors
further configured to generate search results that include the
product image selected. 20

17. The apparatus of claim 16, the one or more processors
further configured to cause a display of the search results to
the user.



